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A case is reported in which multiple needles were in-
serted into the heart by a patient, resulting in the unusual
combination of a coronary artery-cameral fistula to the
left ventricle, an intramural defect of the left ventricular
free wall and a ventricular septal defect. This unique
More than 160 cases have been reported (1-6) in which
needles were introduced into the heart by direct transthoracic
insertion, by migration through the bloodstream or by direct
penetration from adjacent organs. Needles have been found
floating free within the various heart chambers, partially or
completely embedded within various cardiac structures or
within the myocardium itself. However, in contrast to nu-
merous examples of penetrating cardiac injury caused by
other means (such as gunshot or stab wounds), there are
very few descriptions of distinct anatomic cardiac lesions
caused by needles.
We report a case in which multiple needles were intro-
duced into the heart by a patient, resulting in a unique
combination of injury to a coronary artery, the ventricular
septum and the left ventricular free wall.
Report of a Case
Clinical presentation. A 24 year old white man pre-
sented to the emergency room of the University of Cincinnati
Hospital reporting that he had stuck needles into his chest
and complaining of sharp chest pain. Initial physical ex-
amination revealed a mildly agitated patient with a blood
pressure of 136/68 mm Hg, a pulse of 76/min and respi-
rations of 18/min. There were several small bleeding points
in the anterior chest, especially in the area of the left nipple.
He had normal breath sounds and the cardiac examination
was normal. The initial electrocardiogram revealed ST el-
evation in multiple leads and was interpreted as being con-
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lesionwas suspected on the basis of two-dimensional and
Doppler echocardiography and contrast computed to-
mographic imaging. Its presence was confirmed during
cardiac catheterization and cineangiography.
(J Am Coli CardioI1986;8:1226-31)
sistent with pericarditis. The chest X-ray film revealed 12
sewing needles in the chest, some within the cardiac sil-
houette (Fig. 1).
One hour after arrival in the emergency room, he com-
plained of increasing chest pain, became agitated and was
noted to be pale, diaphoretic and cyanotic. The blood pres-
sure was 80/0 mm Hg, the heart rate was 120 beats/min and
respirations were 35/min. Jugular venous distension was
noted and a paradoxic pulse was palpable in the femoral
artery. A central venous line was inserted and the central
venous pressure was 31 em H20 . He was treated with in-
travenous fluids and within 15 minutes was in the operating
room with a blood pressure of 74/0 mm Hg.
Surgery. A rapid subxiphoid approach was used, and
upon opening the pericardium, a large amount of unclotted
blood was recovered, with an immediate rise in blood pres-
sure to 160/100 mm Hg. In view of the presence of obvious
injury to the heart, a midline sternotomy was then per-
formed. A needle was palpated protruding from the left
pleural cavity approximately 2 mm into the pericardium and
was removed. Exploration of the heart revealed two small
lacerations (one of which was adjacent to the distal left
anterior descending coronary artery) which were sutured.
Two additional needles were removed from the right pleural
cavity. Other needles could not be identified.
Postoperative course. The patient tolerated the opera-
tion well. His initial recovery was uneventful except for a
short episode of complex ventricular arrhythmia on the sec-
ond postoperative day. A pericardial friction rub was heard
for the first 48 hours. On the fourth postoperative day a
3/6 holosystolic murmur was noted for the first time. A
dense linear echo was seen near the cardiac apex on two-
dimensional echocardiography (Fig. 2). On Doppler ultra-
sound study, high velocity flow (calculated as approximately
3 m/s) was seen coming across the ventricular septum during
systole from the left toward the right ventricle (Fig. 3). A
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Figure 1. Admission chest roentgeno-
gram. A, Posteroanterior view. B, Lateral
view. Arrows indicate position of needles,
12 of which are seen on the posteroanterior
view.
contrast computed tomographic scan confirmed the presence
of a needle in the apical portion of the left ventricle (Fig.
4) . Serial electrocardiograms over the following week re-
vealed resolution of the earlier pericarditis pattern and the
appearance and evolution of a pattern consistent with an-
teroseptal myocardial injury.
Cardiac catheterization. The patient had cardiac cath-
eterization on the 14th hospital day . Coronary cineangi-
ography revealed the left anterior descending coronary ar-
tery to supply a small fistulous communication to a cavity
within the left ventricular wall adjacent to the ventricular
septum. A tiny needle fragment, presumably embedded within
the myocardium, was visualized in close proximity to this
fistula. In addition , the distal diagonal branch was in contact
with a larger needle fragment near the left ventricular apex
and appeared to be kinked (Fig. 5). Biplane left ventricu-
lography revealed a moderate-sized intramyocardial cavity
adjacent to the previously described left anterior descending
artery-cameral fistula and small needle fragment (Fig. 6).
A small left to right shunt through the defect in the muscular
septum was visualized . The right atrial, right ventricular,
pulmonary artery and pulmonary capillary wedge pressures
were all normal. The calculated left to right shunt by ox-
imetry was 0 .69 liter/min and the ratio of pulmonary to
systemic blood flow was 1.111.0.
The patient's subsequent course was normal, and he was
discharged on the 15th hospital day. He is reported to have
moved out of the area and has been lost to follow-up.
Discussion
In our patient, self-inflicted transthoracic introduction of
needles into the heart resulted in cardiac tamponade and the
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Figure 2. Two-dimensional echocardiogram, apical four chamber
view. Arrow indicates foreign body (needle) protruding into the
left ventricle (LV). IVS = interventricular septum; RV = right
ventricle.
later evolution of a complex lesion that included a coronary
artery-cameral fistula, an intramural cav ity and a ventricular
septal defect. The fistula was ostensibly the result of lac-
eration of the arte ry and the latter two defects were presumed
to be due to dire ct damage to the myocardium itself (Fig.
7) . Thi s is the first reported description of such a lesion. In
Figure 4. Computed tomographic scan of the chest. Arrows point
to needles in chest wall and in the apex of the left ventricle (LV).
Ao = aorta; L = left; R = right; RV = right ventricle.
addition , to the best of our knowledge , there is no pre vious
description of the use of computed tomography and Doppler
echocardiography in the diagnosis of injury caused by for -
eign bodies in the heart .
The cavity (or diverticulum) that was seen within the left
ventricular wall in our patient had no obvious aneurysmal
or pseudoaneurysmal characteristics (Fig. 6). It was situated
in clo se proximity to the coronary artery-cameral fistula and
in the same area from which the left to right shunt seemed
to originate . In our opini on , this cavity was continuous with
the other two lesions. Thi s complex lesion may have been
the result of injury by a single needle fixed in the chest wall
Figure 3. Pulsed wave Doppler (PWD) ultra-
sound study. Top , The heart is imaged in a long
parasternal view on the two-dimensional echo-
cardiographic image (2DE). The sampling gate
(SG) (arrow) is positioned at a point adjacent
to the midseptal area in the right ventricle. Bot-
tom, The Doppler recording demonstrates a high
velocity flow in systole toward the transducer
(ar rows). ECG = electrocardiogram.
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Figure 5. Selective left coronary angio-
gram (right anterior oblique view) fea-
turing a coronary artery-cameral fistula
(FST). Arrows point to needles or frag-
ments. C = catheter; LAD = left anterior
descending artery; LCX = left circumflex
artery; S = steel wire (postoperative).
Note position of needle fragment in close
proximity to the coronary-cameral fistula
and to the intramyocardial cavity (Fig. 6).
penetrating through the left anterior descending coronary
artery, causing direct localized destruction of tissue in the
interventricular septum by continuous abrasion and thus cre-
ating an intramural cavity and a small ventricular septal
Figure 6. Left ventriculography demonstrating abnormal cavity
(CAV) in the left ventricular (LV) wall and contrast dye in the
right ventricular outflow tract (RVOT). Right anterior oblique view.
Note relation of remaining needle fragment (upper arrowhead)
to the intramyocardial cavity. and its localization in approximate
area in which the coronary-cameral fistula was documented (Fig.
5). Abbreviations as in Figures 4 and 5.
defect (Fig. 7). The finding of a small needle fragment
embedded within the myocardium in close proximity to this
lesion is consistent with this hypothesis. This fragment most
likely broke off from the original needle that caused the
injury and that was removed during his operation.
Reported cases. Of more than 160 reported cases of
needles within the heart, 70 have been due to transthoracic
insertion, whereas others were the result of direct penetra-
tion from adjacent organs or of migration through the blood-
stream from a variety of distant sites (1-5). Many of these
cases were reported in the 19th century. Although precise
injuries were not well documented in these early reports, in
23 cases reviewed in 1899 (6), the mortality rate was 61%,
probably reflecting the nontreated natural history of this type
of injury. To date, only 10 cases (1,5) have involved mul-
tiple needles. In later reviews, it was thought that the pri-
mary damage in many cases occurred when the needle was
partially extracardiac and relatively immobile, causing con-
tinuous abrasion of the heart (1,6). This seems to have been
the case in our patient as well.
The incidence ofcoronary artery injury with penetrating
chest wounds is low, estimated at 4 to 12% (7-9). Coronary
artery injury frequently results in cardiac tamponade. In-
volvement of proximal coronary arteries was almost invar-
iably fatal and survivors usually had lacerations of more
distal vessels (8). The left anterior descending artery is most
commonly involved, probably because of its anterior po-
. sition (8,9). Late sequelae of coronary artery injury are rare
but include coronary arteriovenous fistula, coronary artery
aneurysm and, rarely, myocardial infarction (7,10-12). In
a review of 147 published accounts of injuries to the heart
and great vessels by needles (1), coronary artery injury was
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Figure 7. Mechanism of injury. A needle is
stuck in the left anterior descending artery
(LAD) with its tip embedded in the myocar-
dium and is maintained by the chest wall in
a fixed position relative to the contracting
heart . In diastole (left ) its tip is in the left
ventricle (LV). During systole (right) the
motion of the heart against the fixed needle
causes its tip to tear through the interventric-
ular septum and protrude into the right ven-
tricle (RV). The continuous abrasion during
repetitive cycles thus creates a small cavity
in the myocardium , continuou s with the left
ventricle . Below, End result after removal of
the needle. Thin arrows indicate blood flow
through a coronary-cameral fistula. Thick
arrows indicate blood flow through a ven-
tricular septal defect. Both are continuous
with the intramural cavity .
noted in 6 (4%), an incidence similar to that of penetrating
chest wounds by other causes . To our knowledge , late se-
quelae of coronary artery injury by a needle have not been
reported.
The incidence of ventricular septal defect after pene-
trating heart injury is 6 to 7% and has been reported in at
least 51 cases, although not as a complication of injury by
a needle (13) . Usually, a suspicious murmur is not recog-
nized until several days after the injury, as with our patient
(7, 13-17). The shunts were small (pulmonary to systemic
flow ratio less than 2: 1) in 12 of 15 cases in which shunt
calculations were reported (7,13,14, 16- 19). On serial cath-
eterization, most shunts remained unchanged, some dimin-
ished with time (14) and some closed spontaneously (18, 19).
Most patients with a ventricular septal defect remain asymp-
tomatic and their late prognosis is good. Surgery for such
small traumatic ventricular septal defects is not usually rec-
ommended.
Ventricular aneurysm and pseudoaneurysm are also late
sequelae to penetrating heart injury (10,15,20-22). Post-
traumatic ventricular septal defect in association with a ven-
tricular aneurysm has been reported twice (10,15). A post-
traumatic ventricular diverticulum has been reported only
once (17) .
Diagnosis. The presence of intracavitary needles has
been confirmed on M-mode (3) and two-dimensional echo-
cardiography (4,5) as it was in our patient. In addition,
echocardiography may be useful in detecting a pericardial
effusion and evidence of cardiac tamponade in similar cases .
Doppler echocardiography suggested the presence of a post-
traumatic ventricular septal defect which was later con-
firmed by cardiac catheterization and angiography. In ad-
dition, angiography can document acute coronary artery
lacerations (23), but in general it has been reserved for the
evaluation of late sequelae of injury . All of these modes of
imaging were utilized in this case. In addition , other needles
were visualized on a contrast computed tomographic scan
in the apex of the left ventricle . The use of computed to-
mographic scanning for this purpose has not been previously
described but could be useful for the localization and precise
orientation of foreign bodies within the chest cavity and
within the heart itself, as in our case.
Prognosis. As demonstrated by the various imaging
techniques used , at least three needles (or fragments) that
could not be localized during surgery despite extensive ex-
posure and exploration are still present in our patient 's heart.
Long-term survival with needles and other foreign bodies
in the heart has been described in numerous cases and re-
viewed (l,24). Furthermore, instances in which needles were
discovered in the heart as accidental findings on autopsy
were well known for many years (25). A 20 year follow-
up study (26) of 40 patients with gunshot wound foreign
bodies retained in the heart reported a remarkably good
prognosis. Potential complications such as late migration,
erosion or infection did not occur. Elective attempts at sur-
gical removal have not been particularly successful and may
not be indicated (24,26 ,27). Careful follow-up is generally
recommended .
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